Its Rise, Fall and Significance
The rise and fall of genetic diversity in agriculture The development of diversity For more than ten thousand years, human beings have sought to transform their environment to ensure that their basic food requirements are met. Through agriculture, societies have directed the evolutionary process of animals and crops. 1 The criteria for selection of crop and animal varieties for agricultural purposes substantially changes the selection pressures to which these organisms are exposed. Few domesticated crops would survive in the absence of human husbandry or cultivation. 2 They have been adapting to, and have been selected for their suitability in, agricultural systems which have changed over time in their rationale, geographical extent and location. Agricultural crops (and livestock) co-evolve with humans. 3 It is worth considering what conditions are necessary in order for crops to adapt to changed socio-economic and environmental conditions. Natural selection in 'the wild' requires that there be diversity on which selection pressures can act. The process of selection imparts to adaptation a genetic, and therefore heritable, base. 4 Those combinations that are selected will constitute the best part of the genetic makeup of subsequent generations, resulting in the development of ecotypes adapted to local ecological conditions. Ecotypes are made up of populations which are not uniform genetically, but are characterised by the frequency with which different alleles of genes occur within that population (Holden et al. 1993, 28; Simmonds 1979, ch. 1) .
Changes in environmental conditions can be catastrophic for a given ecotype lacking the diversity necessary for adaptation. In most wild plants, a degree of diversity is maintained within the ecotype through 1 genetic recombination via cross-fertilisation. As long as the available genetic diversity allows new adaptive combinations to be generated, so the possibility of new ecotypes adapted to new environmental conditions arises. Ultimately, a species comes to be composed of a series of ecotypes, the variation usually arising from differences in the frequencies with which particular genes are found in the populations rather than in the genes themselves. Similar considerations apply to cultivated crops under conditions of domestication. It is not so simple to talk of these activities as imposing 'additional' selection pressures since some selection mechanisms which would operate in the absence of human intervention are effectively selected against by human beings. 5 The factors determining the development of a particular agroecotype, or landrace, became intimately connected with human decision-making.
As human beings moved around the globe, they took crops with them, exposing them to changed selection pressures, leading to the emergence of new landraces.
6 This led to the development of diversity in cultivated plants and associated 'weeds'. 7 On the other hand, the wild relatives of domesticates dispersed unassisted by human intervention. Where varieties were in contact with related wild species, hybridisation and introgression continually led to gene flow between species. New species were probably domesticated along the way, and in some cases, geographical movement caused the attention of cultivators to switch their attention away from the crop once it had reached the limits of its adaptive range, and towards a 'weed' associated with the crop.
Agricultural technologies as experiments
Farmers have continuously, and quite consciously, experimented in their fields with crops.
8 Most observers have overlooked this process, emphasising instead innovations that have originated in laboratories and field stations of research organisations and corporations established specifically for that purpose. Yet, '[P]robably, the total genetic change achieved by farmers over the millenia was far greater than that achieved by the last hundred or two years of more systematic science-based effort' (Simmonds 1979, 11) . In suggesting that developing country farmers were keen to utilise new technology if only it were available to them, a view deemed radical at a time when developing country farmers were visualised as both backward and conservative, Theodore Schultz (1964, ch. 2) implied that the technology they were employing was not changing. Similarly, Jackson and Ford-Lloyd (1990, 3) in
